Background: As with other injury prevention practices, education about safe firearm storage is recommended to prevent injuries to children.
T
O PREVENT childhood injuries, the American Academy of Pediatrics (AAP) recommends injury prevention counseling, also known as anticipatory guidance, to parents during the routine medical care of young people. 1 In 1983, the AAP created The Injury Prevention Program to aid health care professionals in providing anticipatory guidance. 1, 2 The Injury Prevention Program includes age-appropriate counseling schedules, policy statements on injury-related issues, and materials to distribute to parents. Recognizing the magnitude of firearm-related injuries, in the early 1990s the AAP officially took the position that firearm safety education should be included in anticipatory guidance. 3, 4 Firearms are a common household safety hazard; they are reportedly present in the homes of about one third of children around the nation. [5] [6] [7] [8] Nearly 10% of parents with firearms are estimated to store at least one firearm both loaded and not locked; storage of firearms in such a manner makes them easily accessible to a young person.
Determinants of firearm storage practices may be distinct from non-firearmrelated safety behaviors, and this may therefore affect compliance with firearm safety recommendations. Those who do not practice general safety behaviors may not do so because of forgetfulness, lack of resources, or lack of knowledge. In contrast, unsafe firearm storage practices may be related to values such as personal freedom and keeping oneself and one's family safe. Additionally, there is little conflicting information about whether one should have a smoke alarm, cap electrical outlets, or store poisons safely, but there is a great deal of controversy about how guns should be stored to ensure safety. Values, conflicting information, and perceptions about personal protection provide unique challenges to encouraging individuals to store their firearms safely. Therefore, we examined whether safety consciousness among parents of young children was associated with handgun ownership and safe firearm storage practices. The significance of this research question is that health care professionals who conduct anticipatory guidance should not assume that safetyconscious parents (ie, those who are in compliance with safety recommendations) also practice safe firearm storage. Further understanding of the relationship between general childhood injury prevention practices and firearm storage may generate information to improve firearm safety promotion interventions.
PARTICIPANTS AND METHODS
Data for this investigation come from baseline surveys of participants undergoing an intervention study that tests the effect of home safety counseling, including firearm safety, on behavior change. After completion of the baseline survey, participants were randomized into the intervention or control group. The intervention group received information about home safety tailored to their responses on the baseline survey. Those in the intervention group who had household firearms received counseling about safe firearm storage. Participants in the control group received information about the importance of physical activity and healthy eating. Subsequent behavior change was assessed via telephone interviews. Participants completing the baseline survey received a gift and were not required to participate in the follow-up interview.
Potential participants were adults who took a child in their care to a pediatric emergency department (ED) in North Carolina. The level I trauma center is in a teaching hospital that trains emergency medicine and pediatrics residents and serves as a referral center for the state. It serves urban, suburban, and rural populations. Those meeting inclusion criteria were 18 years or older, had children younger than 18 years in their home, were able to speak English, and were willing to complete a survey. Adults were excluded if the child brought in had a medical condition serious enough to be categorized as triage levels 1 or 2. Additionally, caretakers suspected of being involved in child maltreatment or whose children were suicidal or physical or sexual assault survivors were not approached. The Institutional Review Board at the University of North Carolina at Chapel Hill School of Medicine approved the intervention, and all participants granted informed consent.
Enrollment took place between 3 PM and 11 PM, at least 3 to 6 days per week, including weekend nights. Graduate students who served as research assistants were responsible for inviting caretakers to participate in the study, administering safety counseling, and keeping logs of included and excluded persons. When individuals were invited to enroll in the study, they were told that the study was about home safety in general; firearms were not specifically mentioned. Before joining the project, research assistants underwent training on how to conduct safety counseling. Research assistants attempted to invite all eligible caretakers to participate. However, some eligible caretakers were not invited because the child was discharged too quickly to be seen by project staff or the ED staff requested that the family not be approached.
The baseline survey was a 21-item, self-administered questionnaire that asked about demographic characteristics, injury prevention practices, and firearm ownership and storage practices. The questionnaire was a modified version of the Childhood Injury Prevention Practices Survey, which was developed and validated at the Harborview Injury Prevention and Research Center at the University of Washington in Seattle. Most response sets were yes or no, although some had Likert response sets (all of the time, most of the time, sometimes, rarely, never), and some had openended responses.
For the present cross-sectional investigation, we restricted the sample to adults with children 0 to 6 years of age in the home because young children are often the focus of anticipatory guidance and because we examined safety practices that aim to prevent injury to young children specifically (eg, electrical outlet covers). We further limited the sample to those participants who reported the presence of a firearm in their house.
We developed a composite score of safety consciousness in which participants received a point for each of 7 safety practices to which they responded affirmatively; the possible range in the safety score, therefore, was 0 to 7. The practices included the following: (1) changing smoke detector batteries annually; (2) checking smoke detector batteries monthly; (3) keeping potentially poisonous substances out of the reach of children; (4) having the telephone number for the local poison control center; (5) having covers installed on electrical outlets; (6) always keeping children restrained in car seats, booster seats, or seatbelts while in the car (appropriateness of restraint determined by age and weight of child); and (7) having the household tap water temperature at or below 120°F (49°C). All of these safety practices are recommended by the AAP to parents with children younger than 7 years. 9 We used AAP recommendations to assess the safety of firearm storage practices as well. If a parent is not willing or able to remove firearms from the home, the AAP recommends that all household firearms be stored unloaded and kept locked in a secure place. The ammunition should also be locked and stored separately from the firearms. 4 Therefore, we measured the parent's report of (1) the presence of any unlocked guns, (2) the presence of any loaded guns, and (3) the presence of any guns that were both unlocked and loaded. We included the household presence of a handgun because they are associated with a greater proportion of injuries to children compared with long guns, 10 and they can easily be operated by children. 11 We also examined reasons for gun ownership and number and type of guns owned to determine the degree to which they are associated with firearm storage practices.
All statistical analyses were conducted using SAS statistical software (SAS Institute Inc, Cary, NC). Descriptive statistics were generated as appropriate. The relationship between safety consciousness with the handgun ownership and firearm storage variables was assessed by exploring the difference in the mean safety score by the 2 levels of each firearm safety variable; Wilcoxon-Mann-Whitney test were used to test the statistical significance of associations. We used
RESULTS

SAMPLE
Among the 2355 pediatric patients that entered the ED during the enrollment period, 1081 (46%) were included in the study sample. The Figure depicts the sample enrollment and exclusion of patients who presented to the ED. Of the 1274 adults who were excluded, almost half (n=610, 48%) did not meet inclusion criteria. They were excluded for the following reasons: triage levels 1 or 2 (11%), non-English speaking (11%), no adult present with child (2%), more than one reason (2%), and no telephone (1%). Among the rest of those not enrolled and potentially eligible for participation in the study (n=664), 319 adults (14%) refused to participate and 345 (15%) were discharged quickly before staff could talk with them about the study.
DEMOGRAPHICS
Of 1081 participants who completed a baseline survey for the intervention study, the present investigation was restricted to the 221 who reported that there was a firearm in their house and who had children younger than 7 years. Respondents were predominantly white (78%) and female (76%). The mean age of study participants was 32.1 years (SD, 8.3 years; range, 18-73 years). Nearly all adults who brought a child into the ED were the child's parent (92%). We used type of health insurance coverage status as a proxy for socioeconomic status. Fortyfour percent of participants' children were covered by private insurance, 32% had public health insurance (eg, Medicaid), and 24% had no insurance coverage. The racial and sex distribution of those individuals who came into the ED but were not enrolled in the study (n=1274) differed slightly from those who were enrolled. There were fewer whites (46%) and females (55%) and more Hispanics (21%).
SAFETY BEHAVIORS
Descriptive results of home safety practices are summarized in Table 1 . Nearly all participants (99%, n=219) reported having at least 1 smoke alarm in their home. Although nearly three fourths of the participants reported that they changed the batteries in their smoke detector annually, less than one fourth reported checking batteries monthly. Most respondents reported practicing the remaining 5 safety practices. There were no statistically significant differences in safety practices by participants' age, sex, or child's health insurance coverage status. The coefficient of internal consistency reliability for the safety score, as computed by the KuderRichardson formula 20, was 0.48.
FIREARM OWNERSHIP AND STORAGE PRACTICES
Most respondents (62%) reported that there was more than one firearm in their home. Eighty percent reported the presence of at least one long gun, 57% reported the presence of at least one handgun, and 36% reported the presence of both handguns and long guns. When asked what their reasons were for having firearms in the household, 57% reported the firearm was for protection, 51% reported it was for hunting, and 25% reported it was for target practice. More than a quarter (27%) reported that there was at least one firearm stored unlocked, and 20% reported that there was at least one firearm stored loaded in their home. Seven percent reported keeping at least one firearm stored both loaded and unlocked ( Table 2) . Neither child's health insurance coverage status nor participant's age and sex were significantly associated with any firearm storage practices. However, participants who listed protection as one reason for firearm ownership were more likely to store their gun unsafely and own handguns (odds ratio, 4.17; 95% confidence interval, 2.33-7.46). Flow diagram of sample enrollment and exclusion of patients who came to the emergency department (ED) during the enrollment period. Percentages were determined with the number of patients who came into the ED during the enrollment period (N=2355) as the denominator. 
FIREARM STORAGE AND SAFETY PRACTICES
The median number of safety behaviors reported by subjects was 4 (mean [SD], 3.99 [1.4] ). For the 4 firearm variables, the U test statistic obtained from the Wilcoxon 2-sample test for differences in means did not exceed the critical value. Therefore, the data do not suggest that safety scores differ by levels of firearm safety (Table 2) . Although not statistically significant, those respondents with either an unlocked gun or a gun that was loaded and unlocked had a slightly lower safety score than those who did not have an unlocked gun or a loaded and unlocked gun in their home.
COMMENT
The purpose of this study was to determine whether firearm ownership, particularly handgun ownership, and storage practices are associated with general safety practices among a population of gun owners with young children. The results suggest that general home safety practices do not predict safe storage of firearms. Individuals who use most of the injury prevention practices we studied were no more likely to store household firearms safely than those with just a few injury prevention practices.
Research demonstrates that household access to a gun is associated with unintentional firearm injuries among children and suicides among adolescents. [12] [13] [14] [15] In this sample, 27% of participants reported storing a gun unlocked, 21% reported storing a gun loaded, and 7% reported storing a gun both unlocked and loaded. The reported gun storage patterns are generally consistent with previous studies that have examined gun ownership and storage in homes with children up to 18 years old with one exception. Studies 5, 8, 16 of gun-owning parents of children younger than 18 years have generally had larger proportions of parents reporting storing at least one gun unlocked (range, 40%-61%) compared with the 27% that was reported in our study. The proportion of parents who reported storing a gun loaded (20%) was consistent with what has been reported in other studies (range, 7%-21%). 6, 17 However, in one study, 17 the proportion of reported guns stored loaded varied by who was asked; 7% of women reported a loaded gun, whereas 21% of men reported one. The proportion of parents reporting having at least one loaded and unlocked gun at home (7%) was consistent with other studies [6] [7] [8] in which the prevalence of this storage habit among parents was 7% to 13%. This is the first study to our knowledge that examines firearm ownership and storage exclusively among parents of young children. The fact that our sample was restricted to parents of children younger than 7 years likely affects how it compares with national firearm statistics. Parents in households with children younger than 13 years were shown in one study 17 to be more likely to store a gun safely compared with parents with older children. It is therefore likely that the prevalence of keeping an unlocked gun in the home is lower in our population than in national studies because all of the parents in our sample had very young children. Most other studies [6] [7] [8] have included parents who have children up to the age of 18 years. Because parents with young children tend to keep their guns stored more safely than other gun owners, it was disturbing that the proportion of adults keeping a gun stored loaded and loaded and unlocked was as high as the proportion for some national studies.
There are some limitations to this study. The study relies on self-report of home safety and gun storage practices and, therefore, it is likely that participants overreport their safety practices. Because the survey was conducted in a clinical setting, some participants might have misreported firearm storage practices or other unsafe behaviors, aiming to give a socially desirable response. Although it is unfortunate that there is the potential for reporting bias and prosocial responses, the study population does reflect those to whom guidance would be offered. Therefore, the responses obtained in this study are similar to what a primary care physician can expect to encounter in practice. Also with self-report, people may skip questions or misunderstand them.
Responses to questions about gun ownership and storage may vary by whether the respondent is the personal owner of the gun or merely lives in a household with a gun. [17] [18] [19] The latter, usually the woman in a dualadult family, tends to overreport how safely household guns are stored. Because most clinic-based studies on firearm ownership and storage have women as most of the respondents, there is probably a widespread underestimation of the number of guns owned and the prevalence of firearms stored loaded and/or unlocked. For example, one study 19 found that husbands' reports of household gun ownership exceeded wives' reports by an average of 12 percentage points. In our study, most respondents were women. It is possible that the women in this study underestimated the number and/or presence of guns in their home and how the guns are stored. It is worrisome that safety practices, particularly as they relate to firearms, may have been underestimated, which would enable more young children to have easy access to firearms. Unfortunately, having a sample with mostly women respondents is a consequence of using anticipatory guidance in clinical settings as the primary medium for injury prevention counseling. Women continue to be the individuals who most commonly accompany children to the physician. The sampling strategy that enrolled adults from one ED may have limited generalizability, particularly with regard to men and Hispanics, who were more likely to be excluded. Fortunately, few adults refused to participate (14%). It is impossible to know if those individuals who refused to participate in the baseline survey or who were discharged early would have been eligible for this study analysis. We cannot determine their eligibility because we do not have information about the age of the children in their home or their firearm ownership status. It is highly unlikely that most of those adults who refused to participate (14%) or who left the ED before staff could enroll them (15%) had children younger than 7 years living in their home and owned household firearms. However, it is possible that there was selection bias among those who participated. They had agreed to participate in a safety survey and may be more sensitive to safety issues than those who did not participate; therefore, our reports of safety behaviors may be overestimates.
It is of concern that even those parents with the safest homes do not store their guns in a secure manner. This may be because of parents' perception of the risk of firearm injury to their children or an underestimation of their child's capabilities and curiosity related to firearms. Studies 20, 21 have demonstrated that parents tend to believe that approaches such as teaching children safety rules are effective in preventing children from handling or playing with guns. However, a recent study 20 found that parental estimates of children's interest in guns did not predict the child's actual behavior on finding a handgun. In that study, 20 90% of the boys who handled a gun they found had been previously instructed not to touch firearms. Child development theories suggest that children's natural curiosity and fascination around guns may prevent them from adhering to the rules. Parental education on firearm safety should address these issues, ensuring that parents have an understanding of the curious and impulsive nature of children.
Given that a number of parents report they own their gun for protection (57%), they may feel that having a firearm in the home is actually a safety measure because they believe they are able to protect their children in the event of a home invasion or robbery attempt. Our study demonstrates that having a gun for protection is associated with unsafe storage. Gun ownership has been established as a risk factor for firearm injury and for keeping guns loaded and unlocked. 22, 23 Efforts should be made to acknowledge and address parents' fears, rationale for gun ownership, and other barriers and to help them develop alternative strategies to keep their families safe (eg, home security systems). It may be extremely difficult for education strategies to alter beliefs about whether guns in the home confer more or less safety, but other strategies to make individuals feel safer in their homes may decrease their belief that they need to have a firing-ready gun easily accessible.
In conclusion, the data demonstrate that individuals who are safety conscious may not store their firearms safely. Health care professionals should not assume that compliance with other safety measures will be predictive of safe firearm storage. Standard anticipatory guidance that focuses on gun injury risk to children may be insufficient to produce behavior change. In addition to education and clinic-based counseling, other strategies, such as determining how to make people feel safe in their homes or firearm design modifications (eg, personalization), may be useful in decreasing child access to firearms in the home. April 4, 2002 
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What This Study Adds
Anticipatory guidance has been an effective strategy for improving the home safety status of many young children (eg, poison and burn prevention). The main location from which young people gain access to firearms used in unintentional injuries is the home. Firearms are present in approximately one third of homes with children; nearly half of these firearms are unlocked, and 7% to 10% are unlocked and loaded. Before this study, it was unknown if there was any relationship between general home safety practices and firearm storage practices. This study, which examines firearm storage patterns exclusively among parents of young preschoolaged children, demonstrated that parents who were safety conscious were no more likely to store their firearms safely. Health care practitioners should not assume that compliance with other safety measures is predictive of safe firearm storage, and they should provide firearm safety counseling for all gun-owning parents. This study also suggests that other strategies, in addition to education and clinic-based counseling, such as determining how to make people feel safe in their homes or firearm design modifications (eg, personalization), may be useful in decreasing child access to firearms in the home.
